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parallel to the  axis of the cylinder, marks a line  upon  it, wit11 avelocity 
varying  according  to the inclination of the road, and is so arranged, 
that  when  the  machine is passing along a level,  the  motion of the 
pencil will equal  that of the cylinder. I n  ascending  inclined planes, 
it  will  be  retarded,  and  in descending, it  will be accelerated. B y  
these  means a rising  or  falling  line  will  be  accurately  drawn.  This 
variation in  the action of the  pencil is  accomplished by  means of a 
friction-wheel  working  against a cone, the different diameters of 
which  regulate  and  determine the speed. T h e  position of the fric- 
tion-wheel  upon  the cone is  determined  by  the  change of position of 
a pendulum  vibrating  within a case which  is filled with a dehse 
fluid,  for  the  purpose of rendering  its action more  uniform. 

The  machine  will  trace a  section of a road in  lengths of five  miles 
upon  each  sheet  of paper, to a horizontal scale of 20 chains  per 
mile, and  to a vertical scale of 200 feet  to  an  inch.  That  no incon- 
venience may be felt from the smallness  of the scale, the  instrument 
is furnished  with scales with  sliding verniers, from  which memo- 
randa  can be made of the distance  run,  and of the variations  above 
or below the  datum  line.  These  memoranda  are  made  upon a strip 
of paper,  which  is  fastened on a table, along  which  an  index  travels 
a t  B velocity  corresponding with  that of the  paper on the  cylinder; 
SO that  the  strip of paper  being  afterwards  laid upon the section, the 
points  marked  may  be  squared  down  without  using  the scales. 

When  the distance  of five miles is passed over, a  bell gives  notice 
of the  working  machinery  being disengaged ; the section is removed ; 
a fresh  sheet of paper  is  introduced,  and, as the  pencil  maintains  its 
position, the section will  be  carried  on  continuously. 

This communication is accompanied by three  working drawings, 
showing, on a large scale, the machine in action, and  all  the com- 
ponent  parts  in  great  detail. 

“ On  the Efflux of Gaseous Fluids  under pressurc.” By  Charles 
Hood, F.R.A.S., &c. 

T h e  theoretical  determination of the velocity with  which @seous Eiflux of 
fluids are  discharged  through  tubes  and  apertures,  has  frequently i$gy 
been  investigated by mathematicians ; and as the question is  one of 
importance in  various  branches of practical science, the  author 
examines  the  several  theorems  which  have been proposed for  its 
elucidation, and compares them  with the results obtained by expe- 
rimental researches. 

Dr. Payin,  in 1686, appears to have first ascertained  the  law of 
efflux to be the  same  for both  elastic and  inelastic fluids, and  the 
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majority of the writers  on the subject  since  his  time  have adopted ab 
the  fundamental datu of their  calculations,  the  hydrodynamic  law of 
spouting fluids, by  which  the velocity of discharge is found  to  be 
proportional  to  the  square  root of the  height of the  superincumbent 
column of homogeneous  fluid. 

The  author  investigates  particularly  the  methods of calculation 
proposed by Dr. Gregory, Nr. Davies  Gilbert,  Mr.  Sylvester, Mr. 
Tredgold,  and M. Montgolfier,  and points out  the differences which 
exist  in  their  several methods. That  of Mr. Sylvester  is  the  only 
one  which differs in   any considerable  degree from the simple 1a1V 
above stated;  and  his  calculation  is based upon  the supposition that 
the respective columns of light  and  heavy  air  represent  two  unequal 
weights suspended by a  cord, hanging  over a pulley-by which 
mode of calculation, in   the cases selected by  the  author  for com- 
parison, a result is obtained of only  about  one-third  the  amount 
given  by the other methods. These calculations are compared with 
some experiments made by Sir  John  Guest  at  the  Dowlais  Iron 
Works,  and also of Mr. Dufrenoy at  the  Clyde  and at the Butterly 
Iron  Works,  recorded  by  him  in  his  report  to  the  Director-General 
of Mines in France. The  results  are  tabulated;  giving  the  pres- 
sure of the blast, the  area of discharge,  the  velocity of the blast, the  
quantity of air  ascertained by experiment,  and  the  quantity  shown 
by the  several  methods of calculation. From all these' comparisons 
the  author  draws  the conclusion that  the  method of  calculation pro- 
posed by Montgolfier  is  the most accurate, as it is also  the  most 
simple. If the  pressure  be  ascertained  in  inches of mercury, it is 
only necessary to  find  the  column of air in feet  equivalent  to  the 
pressure,  and  to  multiply  this  number (as in the common case of 
gravitating bodies) by sixty-four  feet,  and  then  the  square root of 
this  product  will  give the velocity of discharge  in  feet  per second. 
The  equivalent  height of the  column of air  in  feet  is  found by mul- 
tiplying  the  number of inches of mercury  by 11,230 and  dividing  the 
product by 12, mercury  being 11,230 times  the  weight of air. 
Allowing  for a small loss by friction in  the  quantity  found  by  expe- 
riment,  the  agreement  between the theoretical  and  experimental 
quantities  is  extremely near. Rules  are  likewise  given  for  applying 
these  calculations to  other gases of different specific gravities,  which 
are also applicable  to  chimney  draughts  and  to  the expansion of air 
by heat. 
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